Hibernation reduces cellular damage caused by warm hepatic ischemia-reperfusion in ground squirrels.
During the hibernation season, livers from 13-lined ground squirrels (Ictidomys tridecemlineatus) are resistant to damage induced by ex vivo, cold ischemia-warm reperfusion (IR) compared with livers from summer squirrels or rats. Here, we tested the hypothesis that hibernation also reduces damage to ground squirrel livers in an in vivo, warm IR model, which more closely resembles complications associated with traumatic injury or surgical interventions. We also examined whether protection is mediated by two metabolites, inosine and biliverdin, that are elevated in ground squirrel liver during interbout arousals. Active squirrels in spring and hibernators during natural arousals to euthermia (body temperature 37 °C) were subject to liver IR or sham treatments. A subset of hibernating squirrels was pre-treated with compounds that inhibit inosine synthesis/signaling or biliverdin production. This model of liver IR successfully induced hepatocellular damage as indicated by increased plasma liver enzymes (ALT, AST) and hepatocyte apoptosis index compared to sham in both seasons, with greater elevations in spring squirrels. In addition, liver congestion increased after IR to a similar degree in spring and hibernating groups. Microvesicular steatosis was not affected by IR within the same season but was greater in sham squirrels in both seasons. Plasma IL-6 increased ~twofold in hibernators pre-treated with a biliverdin synthesis inhibitor (SnPP) prior to IR, but was not altered by IR in untreated squirrels. The results show that hibernation provides protection to ground squirrel livers subject to warm IR. Further research is needed to clarify mechanisms responsible for endogenous protection of liver tissue under ischemic stress.